Turbulence is one of the most fascinating phenomena in nature and one of the biggest challenges for modern physics. It is common knowledge that a flow of a simple, Newtonian fluid is likely to be turbulent, when velocity is high, viscosity is low and size of the tank is large [1, 2] . Solutions of flexible longchain polymers are known as visco-elastic fluids [3] . In our experiments we show, that flow of a polymer solution with large enough elasticity can become quite irregular even at low velocity, high viscosity and in a small tank. The fluid motion is excited in a broad range of spatial and temporal scales. The flow resistance increases by a factor of about twenty. So, while the Reynolds number, Re, may be arbitrary low, the observed flow has all main features of developed turbulence, and can be compared to turbulent flow in a pipe at Re ≃ 10
not immediately become zero when the fluid motion stops, but rather decays with some characteristic time, λ, which can reach seconds and even minutes. Equation of motion for dilute polymer solutions differs from the Navier-Stokes equation by an additional linear term due to the elastic stress, τ [3] . Since the elastic stress is caused by stretching of the polymer coils, it depends on history of motion and deformation of fluid elements along its flow trajectory. This implies non-linear relationship between τ and the rate of deformation in a flow [3] . The non-linear mechanical properties of polymer solutions are well manifested in their large extensional viscosity at high rates of extension [4] and in the Weissenberg effect [5, 3] . Degree of non-linearity in the mechanical properties is expressed by the Weissenberg number, W i = V λ/L, which is a product of characteristic rate of deformation and the relaxation time, λ.
It is reasonable to inquire, whether non-linearity of mechanical properties of a fluid can give rise to turbulent flow, when the equation of motion is linear. For a polymer solution this corresponds to a state, when the Weissenberg number is large, while the Reynolds number is small. This situation can be realized, if the parameter of elasticity W i/Re = λν/L 2 is large enough. An important step in investigation of influence of the non-linear mechanical properties on flow was made about a decade ago, when purely elastic instability was experimentally identified in curvilinear shear flows [6, 7] . This instability occurs at moderate W i and vanishingly small Re and is driven by the elastic stresses [7, 9] . As a result of the instability, secondary, in general oscillatory, vortex flows develop, and flow resistance somewhat increases [6] [7] [8] [9] [10] . Flow instabilities in elastic liquids are reviewed in [11, 12] .
There is no unique commonly accepted definition of turbulent flow [2] , so it is usually identified by its major features [1, 2] . Turbulence implies fluid motion in a broad range of spatial and temporal scales, so that many degrees of freedom are excited in the system. A striking practically important characteristic of turbulent flows is major increase in the flow resistance compared to an imaginary laminar flow with the same Re. Experiments that we report in this letter show, how these main features of turbulence appear in a flow of a highly elastic polymer solution at low Reynolds numbers.
For our experiments we chose swirling flow between two parallel disks, Fig.1 , and a dilute solution of high molecular weight polyacrylamide in a viscous sugar syrup, as the working fluid. The curvature ratio was made quite high, d/R = 0.263, in order to provide destabilization of the primary shear flow and development of the secondary vortical fluid motion at lower shear rates [7, 10] . (The flow between two plates with small d/R was studied before in context of the purely elastic instability [10] .) The whole flow set-up was mounted on top of a commercial viscometer (AR-1000 of TA-instruments), so that we could precisely measure the angular velocity, ω, of the rotating upper plate and the torque applied to it.
In this way we were able to estimate the average shear stress, σ, where its average value is zero. As the shear rate is raised, the power of fluctuations increases and characteristic frequencies become higher. On the other hand, the general form of the spectra remains very much the same. In particular, just like for the spatial spectra in Fig.   4 , there is a region of a power law decay, which spans over about a decade in frequencies.
This power law dependence in the broad ranges of spatial and temporal frequencies actually Then the flow patterns are captured by a CCD camera from a side and the temperature is stabilized by circulating air in a closed box. is not completely structureless and homogeneous along the radial direction (see Fig.3 ). The visualization method we used (Fig. 3) does not provide direct information about the fluid velocity. So, the specific value of the exponent in the power law fit, A ∼ k −1 , should not be given much consideration to. 
